Renal arteries are the arteries that supply blood to the kidneys. Renal arteries are the arteries that supply blood to the kidneys. Renal artery aneurysm (RAA) is the second most common visceral aneurysm to occur, which accounts for 22% of the visceral aneurysm. In general population, RAA rate of occurrence was only 0.1%. However, due to the extensive used of angiography technique, RAA has been discovered more frequently. Some claimed that the previous rate of incidence should be higher now because of the capability of angiography. The rupture of this aneurysm could result in haemorrhage, kidney lost and mortality. The size of the renal artery which is different compared to other types of arteries such as the abdominal aorta could produce different flow condition when the artery is inflicted with RAA condition. Thus, a thorough analysis is desired as RAA studies are very limited compared to other aneurysm conditions. In this study, the efficiency of the stent porosity was investigated in treating the RAA. Fluid-structure interaction (FSI) simulations and particle image velocimetry (PIV) experiments were the approaches taken to investigate the flow patterns of the blood when the stent of different porosities was placed in the aneurysm entrance. The effect of wall shear stress (WSS), the deformation of the artery and von Mises stress were also observed in determining the possibility of aneurysm rupture. The study found that the placement of stent of different porosities succeeds in providing an obstruction to the blood from circulating inside the aneurysm sac. This in turns reduced the WSS experienced by the aneurysm sac up a significant value of 96%. This reduction is crucial in order to prevent the aneurysm from rupture. Moreover, the placement of the stent provided support to the renal artery and preventing it from experiencing buckling failure. The maximum deformation of the artery reduced by 42% with stent was placed in the renal artery. In fact, the von Mises stress decreased below the threshold limit of 0.5 MPa with the presence of the stent. In addition, the study found that the stent of porosity 80% has a similar impact to the stent of lower porosity in the case of RAA at main renal artery.
INTRODUCTION
The arteries that supply blood to the kidneys are known as the renal arteries. Renal arteries bifurcate from the abdominal artery and link to the kidneys. Renal artery aneurysm (RAA) is a balloon-like bulging at a particular point along the artery vessel due to the weakening of the vessel muscle (Hafizah Mokhtar et al. 2017) . The most common RAA is of saccular shape, which is a berry-shaped bulge at one side of the artery (Eskandari et al. 2005) . RAA commonly occurs in pregnant women and if the aneurysm ruptures due to increase in blood pressure, it could be fatal for the patients and the baby (Maughan et al. 2015) . In addition, total loss of the kidney could also occurs due to the occurrence (Maughan et al. 2015) . According to Klausner et al. (2015) , RAA incidence only happens around 0.1% of the general population of the world. This may be the reason why the study of RAA is rather limited as compared to other aneurysm conditions.
Currently, there are no FSI study focusing on a wide-neck, saccular renal artery aneurysm (RAA) at the main renal artery. Most of the studies regarding renal artery aneurysm (RAA) are in the likes of retrospective studies (Barros et al. 2014; Gates et al. 2017; Wang et al. 2018) or case studies (Canyiğit M et al. 2015; Chandra et al. 2014; Hwang et al. 2011; Maughan et al. 2015; Sousa et al. 2017; Sultan et al. 2016) . The FSI study is important to understand the mechanism of rupture of aneurysm at renal artery especially in the case of wide-neck aneurysm (Canchi et al. 2015) . Relying solely on the diameter of the aneurysm for rupture risk assessment is not sufficient as it been claimed by many researches in other aneurysm conditions (Canchi et al. 2015; Farotto et al., 2018; Rissland et al., 2009; Sharzehee et al. 2018; Stergiou et al. 2019) .
It is noteworthy to mention that the different size of renal artery as compared to other artery such as abdominal aorta, could produce different flow condition, which in turn would yield different outcomes if the aneurysm is present in that artery. For instance, the abdominal aortic aneurysm size requires proper intervention at a size of 8.0 cm in diameter having a rupture rate of 50% (Aggarwal et al. 2011 ). On the contrary, the intervention for RAA is needed when the aneurysm size reached more than 2 cm or patients with hypertension symptom (Soliman et al. 2006) . Thus, a separate study is required in order to analyse the RAA condition. There are two methods in treating aneurysms. The conventional one is the open surgery treatment (Orion et al. 2013) . At present, the most preferable approach is the EVAR method (Hafizah Mokhtar et al. 2017) . EVAR or Endovascular treatment is a feasible technique, where a mesh-like tube called stent is inserted into the aneurysm-damaged artery with the hope to provide a proper pathway of the blood flowing through the artery and blocking it from circulating inside the aneurysm. Canton et al. (2005) believed that simply blocking the aneurysm with one or more stents may disturb the blood flow into the aneurysm sac, which in turn will reduce the intra-aneurysmal flow velocity inside it thereby resulting to formation of thrombus. At present, there are also no FSI study on the treatment of renal artery aneurysm (RAA) using stent as well as most of the studies regarding RAA are more focusing on the generality of the disease and case study as mentioned previously. This study is also crucial to ensure the capability of stent to treat a wide-neck, saccular aneurysm cases especially at main renal artery.
In this research, the effectiveness of stents with different porosity is studied with the aim of blocking the blood circulating inside aneurysm and to promote thrombus formation. It is noteworthy to mention that numerical simulation had been frequently used by many researchers of aneurysm. According to Hoi Yiemeng et al. (2004) , computational method such as CFD and FSI can be used to accurately model complex behaviour of the blood flow, in which the parameters of fluid dynamics and the blood particle paths can be calculated and visualised. Hoi Yiemeng et al. (2004) studied the effects of local vessel curvature and aneurysm neck size on the hemodynamic of an aneurysm using CFD analysis. Drewe et al. (2017) studied the effects of proximal neck and iliac bifurcation angle of the AAA using FSI approach. The wall stress and the hemodynamic of the blood were analysed based on the varied parameters. Yeow et al. (2016) applied CFD method to study the effects of stent graft placement on the hemodynamic of the blood for AAA. Lin et al. (2017a) implemented few modelling techniques to determine the best model to represent the real event.
The methods used in their study are FSI, computational fluid dynamic (CFD) and computational solid stress (CSS). Based on their findings, FSI simulations showed a closer and more accurate results as compared to the other two methods.
METHODOLOGY

Fluid-Structure Interaction
Fluid-structure interaction is the coupling of finite volume and finite element methods in order to study the effects of fluid to the structure and vice versa. The fluid pressure and forces will be subjected to the solid as it flows through it leading to the deformation of the solid. This fluid-structure interaction causes the flow of the fluid to be disturbed as well. This phenomenon needs to be captured for a reliable and accurate results to be produce. In this study, a twoway FSI simulation is performed. Figure 1 shows the general overview of the two-way FSI process. 
Fluid Formulations
For the fluid side, two fundamental governing equations used are the Navier-Stokes and continuity equations. The equations are as follow:
Navier-Stokes equation 
with representing the blood's density, v is the blood's velocity, whereas p is the blood's pressure.
In ANSYS Fluent, Semi-Implicit Method (SIMPLE) solver was used to solve the governing equation by solving the pressure-velocity coupling. It is a predictor-corrector approach where it used the relationship between velocity and pressure correction to enforce the mass conservation and obtaining the pressure field. The approximation of the velocity field is obtained through solving the momentum equation while the pressure gradient is obtained through the pressure distribution from either the initial guess or from the previous iteration. After that, the pressure equation is formulated and solved and a new pressure distribution is obtained. The velocity will be corrected and a new set of conservative fluxes is calculated.
In this study, for simplicity, blood will be considered as Newtonian fluid with density of 1050 kg/m 3 and dynamic viscosity of 0.0035 Pa.s (Javadzadegan et al. 2014; Ou et al. 2017; Suess et al., 2016) . Moreover, Suess et al. (2016) claimed that the effect of non-Newtonian characteristic is influential only when the diameter of the vessel is less than 1 mm.
Structural Formulation
For the structural side, the displacement of the structural body is governed using the following equation:
With denoting the displacement of the structural body, is the body forces applied to the structure, S is the second Piola-Kirchhoff stress tensor, is the structure's density and F represents gradient tensor deformation.
Fluid-Structure Interaction Analysis
In ANSYS, a partitioned approach is used to solve the fluid-structure interaction analysis. The method solved the fluid and structural equations separately using separate solver. This means that it solved the two systems of equations separately but with shared boundary conditions. The advantage of this approach is it increased the capabilities of evolution and optimization of each code.
Model Construction
The RAA used was based on idealised model and the dimensions were taken from one of the case study by Bracale et al. (2017) . The patient data was taken from a wide-necked right RAA with a diameter of 28×24 mm. Table 1 shows the dimension of the RAA model drawn using SolidWorks 2017. The fluid domain was constructed in ANSYS Fluent. Figure 2 shows the 3-D models for structural and fluid parts. The stent is designed using SolidWorks 2017 in which the distance between each diamond-shaped hole is varied in order to produce different porosity. The porosity percentages are varied from 65% to 80% and calculated through the following equation:
porosity percentage % = area of stent not covered by metal total area of stent (4)
The material used for the FD is cobalt chromium. It is one of the common material used in the development of FD (Alderazi et al. 2014; Brouillard et al. 2016; Rajah et al. 2017; Suzuki et al. 2017) . The material properties are taken from Suzuki et al. (2017) and are tabulated in Table 2 . Hyper-elastic model was chosen as the material properties for renal artery, as done by Valencia et al. (2013) . In their previous work, Valencia et al. (2013) conducted an experiment in determining the mechanical behaviour of the aneurysm wall through traction testing machine. The experimental result showed a similar pattern with Mooney-Rivlin hyperelastic material properties data of stress versus stretch ratio, as depicted in Fig. 3 . The strain energy function is given in the model by:
where 1 and 2 are the 1 st and 2 nd strain invariants of the Cauchy-Green deformation tensor . 10 , 01 , 11 , 20 , 02 are the material constants stated in Table 2 .
where is the Kronecker delta. 
Structural Model
The boundary conditions were setup in ANSYS Transient Structural. Both ends of the artery were assigned as fixed support. This means that the surfaces has zero degree of freedom. The surfaces inside that were in contact with the fluid domain were assigned as 'Fluid-structure interface' condition. Figure 4 (a) depicted the assigned boundary conditions for structural model.
Fluid Domain
For the fluid domain, ANSYS Fluent setup was used to incorporate the boundary conditions. The inlet and outlet were assigned to be in pulsatile condition. For the inlet, a pulsatile velocity inlet with maximum velocity of 0.5 m/s and minimum velocity of 0.1 m/s were set. The outlet boundary condition was assigned as pulsatile outlet pressure with maximum pressure of 12 kPa and minimum pressure of 9 kPa. The pulsatile flow formulation was based on Sinnott et al. (2006) with a heart rate of 60 bpm, representing a normal heart rate of an adult. The 'fluid-structure interface' surfaces are selected as well during fluent setup so that the data transfer between structural and fluid solver can happen. Figure 4 (b) shows the assigned boundary condition for fluid model. Semi-Implicit Method (SIMPLE) algorithm scheme is used to solve the pressure-velocity coupling.
SIMPLE is based on the predictor-corrector approach. It uses a relationship between velocity and pressure corrections to enforce mass conservation and to obtain the pressure field. The approximation of the velocity field is obtained by solving the momentum equation and the pressure gradient term is obtained by using the pressure distribution from either the initial guess of the previous iteration. Then, the pressure equation is formulated and solved and a new pressure distribution is obtained. The velocities are then corrected and a new set of conservative fluxes is calculated.
Mesh Convergence Analysis
Mesh convergence analysis is a process of optimization of the mesh used for the simulation process. To optimize between computation time and accuracy of the results, the size of the mesh was varied and the changes in velocity were tracked to see at which point it converges. A smaller mesh will improve the accuracy of the results but it will cost a higher computational time. Hence, it is crucial to find the optimization point where the results is accurate enough with low computational time.
The meshing of the fluid domain was done in the ANSYS Fluent mesh setup. Mesh sizes starting from 1• 10 -2 m to 3 • 10 -4 m were tested and compared in Table 4 . Based on Fig. 5 , it shows that the velocity results saturates at mesh size of 7 • 10 -4 m with a minimal error of 2.57%. Thus, for further simulations in this research, the mesh size of 7 • 10 -4 m will be used to minimize the computation time. 
Particle Image Velocimetry Experiment (PIV)
Particle image velocimetry (PIV) is an optical method of tracking and studying flow pattern. The particles are mixed with the working fluid used. As it flows through the region of interest, light pulses from laser will illuminate the particles while a camera captured the movement of those particles. From the consecutive images between two light pulses, the particles' movement can be traced through:
where ∆x is the particles displacement and ∆t is the interval time. The working fluid in this experiment was aqueous glycerol solution, which is a mixture of 22% of glycerol by mass with water. This is to mimic blood characteristic, where the density and viscosity of the solution becomes 1059 kg/m 3 and 1.562•10 -6 m 2 /s respectively.
The seeding particle used is PSP-50 (Polymide seeding particles from Dantec Dynamics) with a diameter of 50 m. The laser model is NANO L135-15 PIV with pulse duration of 4 ns. The camera used is Dantec HiSense MKII C8484-05CP with a frame rate of 12.2 fps at full resolution. The interval time between images was set at 163 ms with 20 frames, which means 10 images captured for each image acquisition process. Figure 6 depicted the RAA model, PIV setup and flow process of the PIV experiment. For the RAA model, CNC machining is used to cut the two Perspex block of dimension 223 × 200 × 40 mm. The Perspex blocks were joined together using bolts and nuts. In addition, silicone sealants are applied to prevent leakage of the fluid. Figure 6 (a) is the RAA model. The method of using Perspex as a model for PIV experiment has been done by many researchers (Hafizah Mokhtar et al. 2017; Mokhtar et al. 2016; Raschi et al. 2012; Tateshima et al. 2002) .
The size of the model has been scaled-up by a factor of 2.5. The geometry of the real scale has to be increased with ratio 2.5:1. Next, the dimensionless number, Reynolds number has to be preserve to produce similar flow behaviour in real and scaled-up cases. This resulted in the flow rate of the flow in the experiment to be 2 l/min to maintain the Reynolds number of 900.
The PIV experiment started by pumping the aqueous glycerol solution to the RAA model. A valve and flow meter are connected to Arduino Uno R3 board to produce the pulsatile flow as well as to monitor the instantaneous flow rate of the solution. Then, the laser light is activated to illuminate the seeding particles while the camera captures the flow pattern. The flow patterns and velocity magnitude were compared between the simulations and PIV experimental results. The simulations will be considered reliable and accurate if it managed to produce comparable results as obtained in PIV experiment.
The parameter chosen for comparison between the simulation and experiment data is the maximum velocity of the blood flow. The reason behind taking maximum velocity as our comparison parameter is because the maximum velocity of the blood can either promote fast thrombosis and increase the rate of occlusion of the aneurysm or it can increase the potential rupture due to the increased in WSS and stress of the wall applied by the flow of blood. This aligned with the findings by (Kulcsar et al. 2012; Mut et al. 2015) . 
RESULTS AND DISCUSSIONS
The purpose of this study is to analyze the effectiveness of stent with different porosities for the treatment of RAA condition. The flow patterns and velocities of the fluid, wall shear stress (WSS), deformation of the RAA and von Mises stress are the variables that will be examined.
PIV Validation
PIV experiment was conducted to validate the simulation results and to prove its reliability and accuracy. The comparison between the PIV and simulation results are done at only one time point, which is at the peak systole where the flow reached the maximum velocity. Table 5 depicts the comparison between simulation and experimental results on the velocity parameter. There are small similarities in the velocity contours for both simulation and experiment (circle in red in Table 5 ). But the overall comparison showed that there exist flow circulation inside the aneurysm dome. The maximum velocity obtained in the simulation is 0.0276 m/s while in the PIV experiment is 0.0264 m/s. The percentage difference of maximum velocity between the simulations and PIV experiment is 4.36%. Therefore, it is believed that the simulations results is in good agreement with the experiment data in term of the maximum velocity.
Flow Pattern
In this section, comparisons of flow patterns and maximum velocities were conducted for all stents of different porosities. Figure 7 shows the locations where the velocity values were taken in order to observe the velocity flow inside the aneurysm sac and Table 6 is the results tabulated. Table 7 shows the velocity contours for all cases from time 1.0 s to 2.0 s. For the case of RAA model without any stent placement, it was observed that the blood tends to flow and circulate inside the aneurysm dome. In contrast, when a stent is placed at the entrance of the aneurysm, the blood flow is blocked from entering the aneurysm and the stents are capable of obstructing the blood from circulating inside the aneurysm that is located in a straight main renal artery with no tortuous or complex geometry. The flow velocity inside the aneurysm or intra-sac velocity reduced greatly when a stent was placed inside the RAA model. Even for the largest porosity percentage stent, it managed to prevent the blood from entering the aneurysm sac. The velocity contour distribution for all stent cases are comparable throughout the period of 1.0 s to 2.0 s. In Table 6 , it is shown that the percentage difference of velocity inside the aneurysm sac reduced greatly with most of it reached the percentage difference of 80%.
This findings proved that stent placement succeed in its purpose to block blood from entering and circulating inside the aneurysm. This results agreed with the statement by Ngoepe et al. (2018) , which stated that the purpose of stent placement is to alter the hemodynamic of the blood by reducing the flow in the aneurysm dome and redirecting it along the main artery vessel. Ngoepe et al. (2018) also stated that a reduced flow inside the aneurysm sac will result in clot formation, which is the desirable condition for recovery of aneurysm. Sisto et al. (2015) stated the same point, in which the reduced intra-sac velocity will promote thrombus formation inside the aneurysm. Kulcsar et al. (2012) and Aird (2007) also stated that slow blood flow is an important factor for promoting thrombosis. 
Wall Shear Stress (WSS) of the Aneurysm
In this section, two locations of WSS are observed, which is at the aneurysm sac and at the stent. Table  8 is the maximum WSS recorded at the stent and the aneurysm sac. While Table 9 shows the WSS contours for all cases simulated. Table 8 and 9, the aneurysm sac experienced greater WSS for the case where there is no stent placement in the RAA model. However, when a stent is placed, a significant reduction of maximum WSS was recorded, as tabulated in Table  8 . A percentage difference of approximately 96% was obtained. This significant reduction of WSS due to the blockage of blood from entering the aneurysm dome by the stent. The WSS contours distribution for all stent cases seems comparable where there is minimum WSS at the aneurysm sac and maximum WSS occurred at the stent, at the region where the entrance of the aneurysm sac is located. The findings show that the greater the porosity percentage, the greater the WSS at stent.
Based on
The reduction of WSS is crucial as it can be a factor of aneurysm ruptures. According to Du et al. (2017) , WSS of 1.5 Pa is adequate to degenerate the endothelial cells at the aneurysm wall, which in turn will cause the formation of lesion and rupture. Hoi Yiemeng et al. (2004) stated that the baseline level for WSS is between 15 -20 dynes/cm 2 (1.5 -2.0 Pa). In this study, the WSS recorded for the case of RAA without stent reached up to 5.0 Pa. This value is far beyond the threshold limit set by Du et al. (2017) ; Hoi Yiemeng et al. (2004) . The large WSS could trigger the matrix metalloproteinase production through the smooth muscle cells, which in the end will damage the elastic lamina and cell apoptosis (Varble et al., 2017) .
3.4
Deformation of the Renal Artery Aneurysm Table 10 are the tabulated data of maximum deformations occurred for the RAA model as the blood flows through. Without the stent in the RAA model, the deformation is the greatest, with a value of 0.001327 m (1.327 mm). The aneurysm expanded up to 1.327 mm because of the blood circulation inside the aneurysm sac. In addition, a buckling effect was seen for the RAA without stent case as well (Table 11 , red circles). However, when a stent is placed in the RAA model, the buckling effect was avoided and a percentage difference of approximately 40% was achieved in all stents. Stent of porosity percentage 80% recorded the highest percentage difference in deformation of the model, which is 41.98%, from 1.327 mm to 0.76986 mm. Based on Table 11 , the maximum deformation occurred at the top of the aneurysm sac. The presence of stent provided positive impact by reducing the deformation occurred at the aneurysm effected artery.
Our findings agreed with Lin et al. (2017b) , for the case of without stent placement in which the aneurysm was subjected to a continuous forces to the aneurysm wall causing it to increase in diameter. Similarly Sharzehee et al. (2018) also recorded the same discoveries, where the aneurysmal artery experienced a buckling behaviour in their detailed study relating to the steady-state and pulsatile flow of the blood in the blood vessel with aneurysm present. Table 12 describes von Mises stress distribution contours for the RAA model and stent. Table 13 shows the maximum von Mises stress for all cases. The RAA model experienced the largest stress when there is no placed stent in the artery. The region where the maximum stress occurred was at the neck of the aneurysm. This is in agreement with the findings by Otsuka et al. (2011); Steiger et al. (1989) . When a stent is placed, the RAA model was subjected to a minimal stress. However, a greater stress was seen experienced by the stent as the blood flows through it. Stent of porosity percentage of 80% recorded the highest von Mises stress magnitude with a value of 23.128 MPa. The von Mises stress contours distribution at stent are comparable for all cases.
Von Mises Stress
According to Azar et al. (2018) , one of the predicting factor of the aneurysm rupture is the ultimate strength tissue of the aneurysm wall. Stress subjected to the aneurysm sac that exceed its ultimate strength threshold limit will results in aneurysm rupture. In their study (Azar et al. 2018) , the threshold limit was 1 MPa and it exceeded could causes rupture to the aneurysm. Giannoglou et al. (2006) stated in their study that the stress value could not exceed 0.65 MPa. Di Martino et al. (2006) and Steiger et al. (1989) set the threshold limit of 0.54 MPa and 0.5 MPa respectively. Based on these threshold limit, the lowest threshold limit was chosen (0.5 MPa) to avoid underestimation of the stress effect to the aneurysm sac. Thus, if the stent is not placed, the aneurysm has a greater potential to rupture due to the stress experienced was two times greater than the threshold limit value (23.128 MPa vs. 0.5 MPa).. The presence of stent as seen in the data tabulated in Table 12 and 13 show that the maximum von Mises stress experienced by the aneurysm reduced desirably and that the stent served its purpose of treating the aneurysm.
For the stress experienced by the FD, the stress subjected is still below the ultimate strength of the stent material (Cobalt chromium) which indicated that the FD will be capable in withstanding the stresses when it is implanted in the renal artery.
The limitation of the current study is the simplified version of the renal artery aneurysm (RAA) that did not incorporate curvature shape to be simulated using FSI technique. In this study, the focus will be on wide-neck, saccular aneurysm located at a straight renal artery vessel. The curved geometry of the renal artery such as the ones generated from CT data would produce different flow patterns, hence different results in terms of the stent performance. This research however is concerted on the aneurysm that occurs at the main renal artery. As a basis and initial study for renal artery aneurysm (RAA) which should provide a good platform of a more complex geometry study of renal artery aneurysm e.g. curved geometry in the near future. Moreover, the use of curved shape geometry is unsuitable for the current stent porosity due to the increase in porosity area. According to Meng et al. (2006) , the stent capability to redirect flow reduces with increasing curvature of the vessel and the stent potential efficacy to promote thrombosis diminished for aneurysm located at this curve region.
CONCLUSION
This study aimed at investigating the capability of stent of different porosities in treating renal artery aneurysm (RAA) condition. A fluid-structure interaction simulations were performed on an idealised model of RAA for the cases of with and without the stent placement inside the artery. Four different stent porosities were tested ranging from 65% to 80% and parameters such as flow patterns, wall shear stress (WSS), deformation of the RAA and von Mises stress were analysed.
Our study found that the stent placement at the entrance of the aneurysm sac managed to provide an obstruction to the blood from circulating inside the aneurysm dome. In addition to it, the intraaneurysmal sac velocity was greatly reduced by the stent that is present in the RAA model. It was also observed that there is minimal difference of the results produced by stent of porosity 65% (lowest porosity percentage) and 80% (highest porosity percentage) in terms of the flow patterns and the capability of stent in blocking the blood from flowing inside the aneurysm. For the WSS, it was seen that a significant reduction of WSS at the aneurysm sac was recorded with nearly 96% in reduction. This indicates the success of stent in preventing the blood from entering the aneurysm dome. This reduction is important to prevent the aneurysm from rupturing which could be fatal.
In terms of the deformation experienced by the RAA model simulated, the study found that the stent provided a support to the main artery thereby preventing it from buckling failure. In addition, the maximum deformation subjected to the RAA model is greatly reduced with percentage difference up to 42%. The von Mises stress also managed to be reduced from exceeding the threshold limit of 0.5 MPa when the stent was placed in the RAA model. Moreover, the study concluded that the stent of porosity 80% has similar impact to the stent of lower porosity percentage (65%).
This findings are hope to be of contribution to the clinical practice especially in the designing stent to treat renal artery aneurysm (RAA). Stent of porosity 80% is sufficient to treat aneurysm located at main renal artery without the need to use a lower porosity stent (65%).
